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(54) INDUCTIVE LOAD DRIVE UNIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
load drive unit realizing a current carrying 
test at any time in an inductive load from 
outside without deteriorating performance 
of a reflux element while attaining its 
miniaturization, noise reduction and 
improvement of responsiveness. 
SOLUTION: A reflux element 10 consisting 
of MOSFET is interrupted during 
conduction of a drive element 9, to be 
conducted with interruption of the drive 
element, further, the element 10 is 
preferentially interrupted by a protecting 
circuit 8 in the case of an inductive load 

32 not in a reflux condition. In addition, the reflux condition called here 
means a condition that according to diffusion of electromagnetic energy 
of the inductive load 32, a reflux current flows or it is capable of 
flowing, in the protecting circuit 8, the reflux condition of this inductive 
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load 32 is detected. In this constitution, by adopting the MOSFET, 
miniaturization of the reflux element can be realized, production of a 
spike noise and deterioration of responsiveness thereby can be 
prevented. Even in the case of performing a current carrying test of the 
inductive load by supplying power from the outside, the reflux element 
10 can be placed in an interruption condition by the protecting circuit 8. 
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fcx 1i:a^Ui1Sj5t8 0 1 ^iWN^-ri'^/l'MOSFE 

T 8 4 1 ^is^ijciift^^ixSo r.<D J; 5 (rftttf, mm 

nM<om.^^^i:m.h-rz.tt)'^X"^i,<DX. -tturis 
laK^-f/PS 2<omaS^^-ft;Sr<g;i^LT^a®£E(0^^1!,^: 

[0 0 5 0] (^tS^j6) ±f5#IIJS{«J(OS)J^I5]^4Sr 
l^s/7°^bLfc|IJa0tJSrl2l7Sr#KLTIji0^-t.5« SO 
1 2 0 0 Ji, Jgfigffll tt£Z> NM^^(*wS« 2 2 

1 t%nWRtf£^vm^^W^iSi2 2 O ti:imm2 

2 2^^\^X^mm^V. S«2 2 1 ^rf^T^Jl^ 1^3:5/ 
^>'j?'LT?^j5g$n-CC^?>. S«2 2 1»4, N" 

[00 5 11 ^S'f'Vi/$ixfcS«2 2 IIcKT'T:!^?' 

■c, mw^^mm.^2 2 5tm^^ix. cKosiitflj^jisi 

ffl«2 2 5trj:(3. :i^y5^V^^$nfc»«2 2 l^JSSV^ 
t-«^Jfegi^tixfcNS«9^««2 O 1~2 0 3fr5>St$ 
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« 2 0 3 liKffl«^:5^g|t®« 2 2 5 J: t) SV MdS^lfe^ 

[0 0 5 2] mmm'f-s^ m^Lm^-i oirfi-tN^^:^ 

0 8^?K^L. P !>aiyu^ 2 0 9 4^tCP* =i:y^^h^ 
«c2 1 2SU!N* ®*^c2 1 3^?^^i-^, 
LOCOSg^>fl::^2 1 4*5<tt>*>!r— h®^<bi^2 1 5 SrKl 
iS):?I^^L. h®Eik^2 1 5±{C K-r h^Ky v-y =1 
:/;!>^t^c^5y— hS1g2 0 5>S:?g^L, 't<^±(rCVD 
j*{wJ;!?gPflJ6g^JK2 1 6Sr^^LTy-hS1l2 0 5 
Srffl«L. CC0MPB^^Jt^2 1 etcn^-t^'iJ^ h|igp:S:?g 
^Lfcf^. '^0±(^ryu^m^ffi^2 1 T^Mf^^-r^o 

fc. iiSft^^l 0(^N* ffi*K2 1 0(ii§$ft^^9(DP* 
= h^^2 1 2J^I/N* ffl^2 1 3 ^ i: ttdiST- 

T4S:iiDT®a^-ryU3 2c^iS^a:5Stwg^^$n. Ig» 
*^^9(^N* ««2 1 0(iig^T3SriiCT>^^>>7^y 2 

10 0 5 31 9. 1 OcT^y- h®;g2 0 5J*^ffi 

i«2 0 3JCjg^$n^S«fflIS«4JrJ;|9$iJi8l$n§o *J 
«i}^K4li. B i CMOS«aiil^«l5g«rJ:9«^$n 
T*5I9. T-^^fc*tSK»J^^9Sa3t«S^^l 0 : 

J^MOS¥'ETf)^h^^^B i NMO S^^SIHlK«5g^"t- 
^ ^ <!: t> ^sgT^fc ^ o 

[0054] JEAT. ;*:^Jfe«(7)i^®Sr/^-rN^-r >'^.yu 
MOSFET;!i^5>?i5Satm^l 0(O^S(I^::ov^T. El 

ffiJ|E2 1 0i}^7^f)^-t(Dy—:^mMtti:y). y- h®fii2 
0 5<DET^0^V^P r>aiyU^tiE2 0 8<7)^ffix;d5^oK 40 

MM^^l 01*. ilsSSb^tPtlc, ^M-f(oy—:;^mM2 
3lg£^^=- 1 o-efe5Mos F ETco^^E-^ y -V"(?5ffi so 
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MOSFET^a i: LTffl V C t J; 

[0 0 5 5] lgt&^^=^9$::^>^-rSi, mmM^f^^fi^h 

/U3 2(DmiLm(D^^mmz.^m^Mzimmmm^-( 
2(omm^mzx.K>mm^ri. mm^4/i^.3 2(Dm 

fitffli-7it>"bil»tD*^ 1 o<7:>y— ;^®^2 i 0(Dmittf^ 
{£TbTV^<, hm<S2 O 5 i:y— ;5^fl;®2 1 Oi: 

FET<DLt^M^mf£V t^:mx.^t. 31Sd*^10O 
[0 0 5 6] m^m'T-l OS:^^-n^^ K^^T-fc-SNf" 

■y v^^/uMo s FRTxm^'t^m^\-\'^^<Dy-^m 

05:0— f-^ K^^-Cfo^N^^ v^^/PMOS FETT- 
^1 o(cji5ftg:to5SStt^^.*5:t3:iov^T. m^<Dm^^ 

S^^?l^<?:>51^m^ 1 0(CJt-<Tt&SIC/J^$V^:^vS6L 
[0 0 5 7] irtjti^t:,^ mm.m^l O^N^^I^^^jUM 

1 OSrTif N^'y:x;^/UMOSFETO^-y>;t-yUS^ 

^riSMT-t. ^ix??^-r>'^>^i-Sfett±IEy-x^^e 

'tti\zx9mm=i-f/u3 2\zwm$titcmM=^:^^ 

fi. aSS^T-l 0S:>^^-1-Nf"^v4^./UMOSFETSrD 

(0 0 5 81 JJ:J;i> iSStSli^i o Srieib^^- 9 i i^-^ 

0<7>y-;^m«i2 1 0iSgtbm^9oKW>-m^2 i 
3 t^^m<omf^2 5 ofcj: t). mm=^^/\^3 2<Dm^ 
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mmm'f- 1 o (o^mmm (mmmm) t mmm^ 9 <d^ 
■< it-CP cMmm-r^m^xhmmm^ 1 oco^pj^siigs 

MlJI^g, 1 OSrSiJBaSi:'t-S«foVMcit'<-Ci^*P 10 
(0 0 5 91 «>:lw, iSgfEsR^Fl 0 tmW3m^9<D^'^m. 

^u<o»mmm\z<3\, ^xsiTizvLm-t^o 
^<omf^mmm<o^mi±^m^<owi^i^nmt: i f , 
p^ttA#--<ojasm»itii I f • xi:^£tj. mmm 20 

^mM<Dmm='4 /kd i p Tte-f ^^^^ ^ ^Sr t 
[0 0 6 0] ^»im^<^iS^*ii^icjo»t-5^<om;^a 

^iiRi • I f* xh^(Dx\ mmm^(D^:^m.mRi 
x^^^ti^o m^-rti:ioh^'yy\zwf-!§^ti^mtim 30 

^w*:*:flFSffl P m a X l4jgja[3S^(ioS::*:fp^ffl:p m a 

Tt^SoT, lgSb^^<D;j-Vffitr[R 1 14, RKPmax 

[0 0 6 1] — jlBftsS^*^®;^;^^? 2{4R 2 • I 
f* • x' • (1-x) t^J:i<OX'mm\z, R2<Pm 40 

ax/(if» . x' . {1-^) ) (o^w^mtz-r^ 

9(:::^tf$ti?>o ±IE^ (R2 • I f • x' • (l- 
x) ) ^Ct3l^TR2Sr— ^i: L, T^a.-?"^ Jtx 

^^vxnn-rii:. mmm^<omt)m^p 2\t. 7*=. 

-7^ ib*tj 7 0 %maT-ft;*c t /.c 9 , -e wg[{4, lEWi^ 

"T-comf^mmmizioif^^nmti^^R i • i <om 

5 0%i:/i5, 

[0 0 6 21 UySiiiSoT, Pm^=-<0^aJ?!ftit^^fe#St/ 

^R2 m^mm\zmiSitmTi)) i:mmM^<D^:^& so 
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(R^T- 9,10 *?8ie<){cgi< MJS-t-segjciatt-f-s 
m^) t<ottfmtL.xmx.i-£mmmf-t^mm^ti:m 

10 0 6 3] w^^^ 9,10 irsmm-t ^m^<D±.UVIL 

= P1 + P2;4SR1 (If-x)' X + R2 • (If. 
x) ' (1-x) i/fcSCir^s^j/i^-S, v^^, mB^iz 

RiRifR2\tm^mmtz^*i^ftRttm\^. *^o, m 

h(otis.i&L. ^•yy'mms&u'^y^<Dmi±nmm:^ 

S^Pma xl4-^-tffo5i:i-5<, Lfc;4SoT, mmm 

'^■(om^mmi a s , mmm^(r)m^mm^ (i - a ) 

S, KSrit^J^mt-t-tLlf, Rl=K/aS, R2=K 
/ (1 - a) Sir/iS, 

[0 0 6 4] i^it^iox. mM'f-<o^f\-m.tim^p=p 

H-P2=K(If.x)' x/(aS)+K - (If 
•x) ' (1-x) / ( (1-a) S) <Pmax<!:/j; 

^zti^^tfA^i, :L<Di:oizVxnbntz'^%\-m.ti»^ 
PSr, K, S, I fSrlirU 7*3. — Jt x Sr 0 . 3 
~l(^3SiaT% IE»!^^C05=-5'^ffiSc&*tfc^a SrfllA 

mSA^b. aSrO, 6~0. 9, L,< 140 . 6 

5~0. 8 5 i:-!-?)^ tlr<t -(Sti^-t-^Sfc^jIglSl;*? 
V ^^-g- h 7 Vi?;^. ^ 5^ y -r^n^ r t dST-# 5 r t 

[BISOfSf^^iftMl 

[mi] *?g?qro^^14:e#|g«3gfSro||JS«a| 1 Sr^ 

■t-[ei?siii-r'fc5. 
[0 2] *^l^(7?^*tt:g?^l|Ktb3Sa<^llitM 2 Sr/T^ 

■rEijiSEi-e*>5. 

[04] *^0J<D^«tt*<tlEib3g® roSllg^iJ 4 =S:^ 
[0 5] 04<O15JK#SC«:o:feg4^f®<oBa»Sr*-f0-e 

■riHi?s0T?*>5. 

[07] :*:|l?gro^5gtt:&iif SE«i^ero|llifi»l 6 5:^ 

[081 0 7j;:*3»^5ffitb3||^9 iriSsftSf^i oot' 

+40T-fo5o 
[^^c^fji!^] 

5l4/<y7^ymBE«imiHlgS, e {4^ irolgtbtelK, 7»4 
m 2 cofgtll[H]?S, 8 (4«:^[2]?S, 9 l4iBS!l^^=-> 1 0 (4 
jSSS^^. 3 2l4S&lK = -^'/W (^^ttAigf) . 8 0 114 



( 10 ) 

17 

mmikmn^ mmmmm^sc) , s 4 1 i-xn^L^mm mo s f e t. 
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